1 Smit and Rogers (2002) report that because little is known about the putative effects of taurine, it is reasonable to assume that the main effects of energy drinks should derive from their carbohydrate and/or caffeine content.
consumer products. In our study, consumers drink an energy drink, a placebo drink, or water (control condition). We find that the placebo effect manifests only for consumers who desire (high-motivation consumers) the arousing effects of an energy drink. Such consumers experience identical physiological and subjective behavioral changes as those who actually consume the energy drink.
METHOD Participants
A total of 106 undergraduate students participated in the study in partial fulfillment of course requirements. Participants were informed that they should not drink any caffeinated drinks for at least two hours before the experiment.
Design
In this experiment, we used a 2 (drink consumed: energy drink versus placebo) × 2 (motivation: high versus low, measured) between-subjects design with an additional control group.
Procedure
Participants were led to a private cubicle that contained a personal computer and a prepoured beverage. Participants were randomly assigned to one of three conditions: In the energy drink condition, this beverage was an actual energy drink, New York Minute (active ingredient is caffeine); 1 in the placebo condition, the glasses were filled with a diet, decaffeinated beverage that was pretested to appear and taste like New York Minute (Diet Dr. Brown); in the control condition, the glasses contained water. For both the energy drink and the placebo conditions, an empty can of New York Minute was placed beside the glass.
Participants in all conditions were informed that the purpose of the study was to evaluate an energy drink, and they were instructed to consume the entire glass after completing some preconsumption measures (both the energy drink and the placebo conditions groups were told that the glass contained New York Minute). The session began with verbal instructions that the experimenter would measure participants' blood pressure with an Omron HEM-609 electronic monitor that automatically inflates and measures diastolic and systolic blood pressures from the wrist. Blood pressure data were entered on each participant's computer. Then, they were told to continue answering questions on their computers, including an arousal measure, a physical reflex test, and a mental alertness task.
After completing these preconsumption measures, participants read information about the New York Minute, purportedly excerpted from The New York Times but actually modified from The New York Times (Lowry 2004 ; see the Appendix), answered questions about their motivation levels and their expectations for the drink, and were instructed to drink the energy drink (or glass of water for the control participants) in its entirety. Following consumption of the drink, all participants completed an unrelated filler task for 25 minutes (a simple video game) to allow for sufficient absorption time (Alford, Cox, and Wescott 2001; Kirsch and Weixel 1988) . On concluding the filler task, the experimenter again measured participants' blood pressure, and participants completed the same arousal measure, physical reflex test, and mental alertness tasks administered before consuming the drink. A series of self-reported arousal measures concluded the survey.
Measures
Motivation. After energy drink and placebo participants read the information about the energy drink but before they consumed the drink, they completed three motivation questions: "How much would you like New York Minute to increase your mental (physical) performance?" and "How much would you like to have the benefits of New York Minute?" Participants responded to these questions on fivepoint scales anchored by "not at all" (1) and "very much" (5). We averaged these items (Cronbach's α = .87) and used a median split to divide the energy drink and placebo conditions into low-and high-motivation groups.
Expectations. To assess participants' expectations, we asked them to complete the following items immediately before consuming the beverage: "How likely is it that New York Minute will, in general, have the effects it claims to?" and "How likely is it that New York Minute will increase your mental performance (physical performance/blood pressure) if you were to drink it now?" We measured items on five-point scales anchored by "very unlikely" (1) and "very likely" (5) and averaged the responses to provide an overall expectations index (Cronbach's α = .77).
Arousal. Participants completed a subset of Thayer's (1989) arousal scale twice, once before consumption and once approximately 30 minutes after consumption of the beverage. Items included participants' feelings of how energetic, lively, sleepy, tired, and quiet (we reversed scored the latter three) they felt on a four-point scale labeled "definitely/slightly/cannot decide/definitely do not."
Test of physical reflexes. Participants were asked to hold down the space bar until they received computer-driven instructions to release it and press a specified key on the keyboard as quickly as possible. The time between stimulus exposure and key pressing was recorded. Participants were asked to do this task consecutively for ten different randomly presented keys; they completed the task twice, once before and once after consuming the drink.
Mental alertness. We used Wechsler's (1958) digit span test to assess participants' mental alertness level. They were provided a series of numbers on the computer screen. Each number was shown for approximately half a second on the screen, and participants were asked to reproduce the digits immediately after exposure in the precise order they had seen them on the screen (forward span test). The number of digits presented started at five and increased to eight; in total, participants were exposed to eight different number sequences. Next, participants were shown another series of numbers in the same way as the forward span test, but this time, they were asked to reproduce the digits backward (backward span test). Because the backward span test is inherently more difficult, the number of digits started at four and increased to six; in total, respondents were exposed to six different number sequences. As with the arousal and physical reflex measures, mental alertness was measured both before and after the participants consumed the beverage.
RESULTS
Thirteen participants were unable to consume the beverage and complete the study for a variety of health reasons (e.g., baseline systolic blood pressure above 160; baseline diastolic blood pressure below 60). The analysis was performed on the remaining 93 participants, of whom 66 were in the treatment conditions (either energy drink or placebo) and 27 were in the control condition.
The results across the five objective measures of physiological change and the subjective self-report of arousal appear in Table 1 . We ran two basic analyses for each Notes: Significance levels (across rows only; cells with the same superscript are not significantly different from one another): Cells labeled a and b are significantly different from each other at p < .05 (two-tailed test), and cells labeled c and d are significantly different from each other at p < .10 (two-tailed test). 2 The results do not change meaningfully if the data are analyzed using blood pressure after beverage consumption as the dependent variable and blood pressure before beverage consumption as a covariate in the analyses; similarly, we observe no meaningful changes for parallel analyses on the other dependent variables. dependent measure. The first was a 2 (drink consumed: energy drink versus placebo) × 2 (motivation: high versus low) analysis of variance, with expectations as a covariate in the analysis. Expectations, both as a continuous variable and as a median split, did not interact either with drink consumed or with motivation, but it did account for significant error variance in several cases; thus, we included it as a continuous covariate in each analysis of variance. In addition, for each dependent variable we ran a series of planned contrasts between each of the four treatment conditions and the hanging control (energy drink/high motivation, energy drink/low motivation, placebo/high motivation, placebo/low motivation, and control). Because the pattern replicates across the dependent variables, we discuss only the diastolic blood pressure analyses in depth (see Figure 1) .
As we hypothesized, motivation plays a key role in changing response to a brand placebo at a physiological level. We observed a significant two-way interaction between drink consumed and motivation (F(1, 62) = 4.49, p < .05). This interaction can be best interpreted by examining the mean change in diastolic blood pressure for the four treatment conditions versus the control condition. 2 When participants consumed an actual energy drink, we observed a significant increase in their diastolic blood pressure compared with the control group that consumed water, regardless of the participants' motivation level. Participants in the energy drink/high-motivation condition had a mean change in diastolic blood pressure of .04 mmHg (log normalized) and participants in the energy drink/low-motivation condition had a mean change of .04 mmHg versus control participants (-.06 mmHg, F(1, 91) = 5.39, p < .05, and F(1, 91) = 4.10, p < .05, respectively). In contrast, participants in the placebo conditions had very different results by motivation level. Participants in the placebo/low-motivation condition (mean change = -.07 mmHg) were no different from participants in the control condition (-.06 mmHg, F(1, 91) = .09, p = .77). Participants in the placebo/highmotivation condition (mean change = .09 mmHg) showed significantly greater increases in diastolic blood pressure than participants in the control condition (-.06 mmHg, F(1, 91) = 9.61, p < .01) and, though directionally higher, were not statistically separable from either energy drink motivation condition (both ps > .30). This pattern of results holds for systolic blood pressure, physical reflex tasks, mental alertness, and subjective arousal (see Table 1 ).
DISCUSSION
Taken together, our study results and SCA's study results provide compelling evidence that marketing activities can lead to substantial placebo effects. As in SCA's research, the placebo effect that we observed led to changes in the participants' experience with the efficacy of the product. The placebo energy drink was capable of raising blood pressure, increasing physical reflexes, enhancing mental alertness, and raising the self-reported arousal level for the participants. Notably, these placebo effects were only observed for highly motivated participants. When participants reported a high degree of desire for the increased energetic boost from an energy drink, we found that the placebo beverage led to the same levels of performance and physiological change that an actual energy drink containing caffeine and taurine provided. However, when participants had low levels of motivation, consumption of the energy beverage led to the same effects as a glass of water. In addition to the important role that expectations play in marketing placebo effects, these data suggest that motivation also plays an important role. It is possible in some situations that these two constructs interact in interesting ways. For example, in some situations, highly motivated people might change their expectations, thus leading to a placebo effect. However, our data do not support such a mediating role in the scenario we investigated. Our investigation suggests that sometimes consumers do not necessarily have to expect a product to work, they just have to want it to work.
Although the medical literature reveals that the focus of investigations is on positive or beneficial effects of placebos, SCA clearly demonstrate that there can be substantial negative effects of placebos in marketing contexts. The physiological placebo effects we observe in this study also suggest that caution should be taken when making claims about products that seem harmless. We carefully screened participants who could be harmed by increases in blood pressure in this study, but no such screening would occur in the marketplace.
An interesting aspect of SCA's work is the demonstration that marketing placebo effects can occur largely nonconsciously. Whereas the motivation that drove the placebo effect we observed in our study was conscious, it seems highly likely that the mechanism through which it operated may also have been nonconscious. Further work in this domain should prove extremely interesting both to marketers and to public policy makers. Once again, we find that seemingly innocuous marketing activities do far more than meets the eye. 
